Modulation of cellular immune response against hepatitis C virus nonstructural protein 3 by cationic liposome encapsulated DNA immunization.
A vaccine strategy directed to increase Th1 cellular immune responses, particularly to hepatitis C virus (HCV) nonstructural protein 3 (NS3), has considerable potential to overcome the infection with HCV. DNA vaccination can induce both humoral and cellular immune responses, but it became apparent that the cellular uptake of naked DNA injected into muscle was not very efficient, as much of the DNA is degraded by interstitial nucleases before it reaches the nucleus for transcription. In this paper, cationic liposomes composed of different cationic lipids, such as dimethyl-dioctadecylammonium bromide (DDAB), 1,2-dioleoyl-3-trimethylammonium-propane (DOTAP), or 1,2-dioleoyl-sn-glycerol-3-ethylphosphocholine (DOEPC), were used to improve DNA immunization in mice, and their efficiencies were compared. It was found that cationic liposome-mediated DNA immunization induced stronger HCV NS3-specific immune responses than immunization with naked DNA alone. Cationic liposomes composed of DDAB and equimolar of a neutral lipid, egg yolk phosphatidylcholine (EPC), induced the strongest antigen-specific Th1 type immune responses among the cationic liposome investigated, whereas the liposomes composed of 2 cationic lipids, DDAB and DOEPC, induced an antigen-specific Th2 type immune response. All cationic liposomes used in this study triggered high-level, nonspecific IL-12 production in mice, a feature important for the development of maximum Th1 immune responses. In conclusion, the cationic liposome-mediated gene delivery is a viable HCV vaccine strategy that should be further tested in the chimpanzee model.